ECES503 Midterm Exam

Your Name: SoLuTionN Your box #:

February 27, 2012

Tips:
e Look over all of the questions before starting.
e Budget your time to allow yourself enough time to work on each question.

e Write neatly and show your work! Points will be deducted for a disorderly presentation of
your solution.

e This exam is worth a total of 300 points.
e This exam is to be completed in 90 minutes.
e You are permitted to consult your textbook, one handwritten “cheat sheet”, and a calculator.

o Attach your “cheat sheet” to the exam when you hand it in.

problem1 problem2 problem3 problem4 total midterm exam score

80 points 72 points 70 points 78 points 300 points




1. 80 points. Consider the digital signal processing system shown below.
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2. 72 points (12 points each). Classify the systems below based on their pole-zero plots.
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3. 70 points. Suppose z[n] is a length-N sequence defined for n =0,1,...,N — 1 with N even
and

yln] = (-1)"z(n]
is another length-N sequence. Relate Y [k] = DFT{y[n]} and X[k] = DFT{z[n]}.
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4. 78 points total. Suppose you have a linear time invariant system with impulse response
hin] = d[n] — 2.56[n — 1] + é[n — 2]

(a) 10 points. Is this a minimum, maximum, or mixed phase system? Explain why.
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(b) 18 points. Prove this system has linear phase and compute its group delay.
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(c) 50 points. Find a delay complementary system also with linear phase and compute its
impulse response.
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